Abstract. In this paper using the .p; k/-parametrization of theta functions and Eisenstein Series, developed by Alaca, Alaca and Williams, we obtain some new theta function identities and then use them to derive explicit formulae for the number of representations of a positive integer n by certain quadratic forms 6
INTRODUCTION
Let N; N 0 ; Z; Q and C denote the set of natural numbers, non-negative integers, integers, rational numbers and complex numbers respectively so that N 0 D N [ f0g. For a 1 ; :::; a 6 2 N and n 2 N 0 we let R.a 1 ; :::; a 6 I n/ denote the representation numbers of n by the form a 1 .x If l of a 1 ; :::; a 6 are equal, say
for convenience we indicate this in R.a 1 ; :::; a 6 I n/ by writing a l for a i ; a i C1 ; :::; a i Cl 1 . When all of the exponents r ı are nonnegative, f .´/ is said to be an eta product. We now define the following eta products.
(1.10)
(1.12)
Determination of representation number formulae for quadratic forms which are sums of binary quadratic form x 2 1 C x 1 x 2 C x 2 2 was considered before by many mathematicians. See for example [5, 9, 12] . Among the studies some contains formulae for the forms in twelve variables. In a recent publication Yao and Xia [14] obtained formula for R.1 6 I n/. The authors proved that R.1
6
I n/ D 252 13 5 .n/ 6804 13 5 .n=3/ C 216 13 a.n/; (1.14)
From (1.15) and (1.9) it is clear that a .n/ D b 3 .n/.
A similar formulae for R.1 6 I n/ was given before by Lomadze [9] . Recently, Köklüce [7] has derived formulae for the convolution sums W 6;1 .n/. As an application he used these evaluations to derive formulae for the representation numbers R.1 5 ; 2 1 I n/; R.1 4 ; 2 2 I n/ and R.1 3 ; 2 3 I n/. In another work he and his coauthor Eser [8] 12;1 .n/ and then used them for deriving representation number formulae for some quadratic forms in twelve variables which are sums of squares. Köklüce has used another method developed by Lomadze to obtain explicit formulae for quadratic forms in twelve and sixteen variables which are direct sums of binary quadratic forms with discriminant 23 in [6] .
In the present paper, we obtain formulae for 21 quadratic forms in twelve variables by using theta function identities. These formulae are given in terms of 5 .n/ and the integers b i .n/; .i D 1; 2; 3; 4; 5; 6; 7 and n 2 N/ given by the equation (1.7)-(1.13). We compare our formula for R.1 6 I n/ with results of Yao and Xia [14] and formulae for R.1 5 ; 2 1 I n/; R.1 4 ; 2 2 I n/ and R.1 3 ; 2 3 I n/ with previous work of Köklüce [7] and see that they are consistent. Similar methods have been used before for deriving representation numbers formulae for sextenary and octonary quadratic forms. See for example [4] and [13] , respectively.
The rest of this paper is organized as follows. In Sec. 2, we state our main theorem. In Sec. 3, we give parametrization of theta functions and Eisenstein series in terms of p and k. In Sec. 4, we give a lemma which contains required theta function identities for the proof of the main theorem. In Sec. 5, we prove the main theorem. Finally, in Sec. 6, we give a concluding remark. 
STATEMENT OF THE THEOREM
and N.q/ WD 1 504
It can be easily seen that
.n/ q n ; (3.4)
For q 2 C; jqj < 1 the Jacobi one-dimensional theta function '.q/ is defined by
The Borweins' two-dimensional theta function a.q/ is defined by and
Alaca, Alaca and Williams [2] derived formulae for a.q/; a.q 2 / and a.q 4 / in terms of p and k. They have proved that
Formulae for the series N.q/; N.q 2 /; N.q 3 /; N.q 4 /; N.q 6 / and N.q 12 / in terms of p and k are determined by the same authors [1] .1 q i n /, (i D 1; 2; 3; 4; 6 and 12)
and obtained the following equations in [3] . 
